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Attachment 7 

Impact Plates and Impact Summary Table  



 

 
Attachment 7A 
Impact Plates  
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Attachment 7B 

Impact Summary Table  



Impact 
Plate

Stream 
Reach

Impact 
#

Impact 
Type 

Impact Description Lat./Long.
Cowardin 

Class
Stream Length 

(linear feet)

Stream 
Width 
(feet)

Waters impact 
area 

(square feet)

Waters impact area 
(acreage)

Approximate 
contributing 

drainage area 
(square miles)

DEQ Class 
of 

Resources

Approximate 
Volume of fill 
below mean 

Ordinary High 
Water Mark 
(Cubic Yards)

Dune/beach 
impact area 
(square feet)

1.1 P F, EX, NT, PE, PR, NV 731 5 3,655 0.084 135.37
1.2 P F, EX, NT, PE, PR, NV 184 5 920 0.021 34.07
1.3 P F, EX, NT, PE, NV R6 952 3 2,856 0.066 105.78
2.1 P F, EX, NT, PE, PR, NV R3 2,525 5 12,625 0.290 467.59
2.2 P F, EX, NT, PE, NV R6 650 3 1,950 0.045 72.22
3.1 P F, EX, NT, PE, PR, NV R3 433 5 2,165 0.050 80.19
3.2 P F, EX, NT, PE, NV R6 1,382 3 4,146 0.095 153.56

4 4.1 P F, EX, NT, PE, PR, NV 780 5 3,900 0.090 144.44
4 4.1 Sec S F, EX, NT, PE, PR, NV 192 5 960 0.022 35.56

5.1 P F, EX, NT, PE, PR, NV 256 5 1,280 0.029 47.41
5.1 Sec S F, EX, NT, PE, PR, NV 134 5 670 0.015 24.81

5.2 P F, EX, NT, PE, NV R6 714 3 2,142 0.049 79.33
C1.6 6 6.1 P F, EX, NT, PE, NV 37.57020 / -78.12663 R6 325 3 975 0.022 0.02 36.11

7.1 P F, EX, NT, PE, NV 362 3 1,086 0.025 40.22
7.1 Sec S F, EX, NT, PE, NV 84 3 252 0.006 9.33

C1.8 8 8.1 P F, EX, NT, PE, NV 37.56649 / -78.12400 R6 131 3 393 0.009 0.02 14.56
9 9.1 P F, EX, NT, PE, NV R6 495 3 1,485 0.034 55.00
9 9.1 Sec S F, EX, NT, PE, NV R6 59 3 177 0.004 6.56

RR.1 S F, EX, NT, PE, PR, NV 37.56533 / -78.13026 R3 170 5 850 0.020 0.08 31.48
RR.2 S F, EX, NT, PE, PR, NV 37.55954 / -78.13088 R3 205 5 1,025 0.024 0.05 37.96
RR.3 P F, EX, NT, PE, NV 37.55563 / -78.13361 R6 122 3 366 0.008 0.04 13.56
RR.4 P F, EX, NT, PE, NV 37.55986 / -78.13135 R3 165 5 825 0.019 0.05 30.56
RR.5 P F, EX, NT, PE, PR, NV 37.55522 / -78.12143 R3 148 5 740 0.017 0.04 27.41
RR.6 P F, EX, NT, PE, MC 37.55519 / -7812156 PFO N/A N/A 1,013 0.023 < 0.04 N/A
EW.1 P F, EX, NT, PE, NV 37.54576 / -78.11207 R6 124 3 372 0.009 0.44 13.78
EW.2 P F, EX, NT, PE, PR, NV 37.54917 / -78.11157 R3 195 5 975 0.022 0.88 36.11
EW.3 P F, EX, NT, PE, PR, NV 37.55466 / -78.11066 R3 109 5 545 0.013 1.96 20.19
EW.4 P F, EX, NT, PE, NV 37.55850 / -78.11501 R6 239 3 717 0.016 0.03 26.56

C1.1 EW.5 P F, EX, NT, PE, NV 37.57009 / -78.11260 R6 132 3 396 0.009 0.002 14.67
11,998 N/A 49,461 1.14 N/A 1,794.37

0.04

0.02

0.04

37.56720 / -78.12854

37.56872 / -78.12397

37.56355 / -78.12348

0.04

0.05

Class III N/A

37.55843 / -78.12935

37.56169 / -78.12782

37.56532 / -78.12910

37.56931 / -78.12850

Total:

C1.0B

C1.4

C1.7 7 R6

R3

R3

C1.11

C1.3 3

C1.5 5

C1.10

C1.9

Table 1.0: Summary of Wetland and Water Impacts for the Proposed Green Ridge Facility Joint Permit Application

C1.1 1

C1.2 2

0.18

0.11

R3



Impact Type
Impact 

Area 
(Acres)

Percentage 
of Total 
Impact

Primary (24) 1.05 83%
Secondary (5) 0.09 17%

Total Impacts (29) 1.14 100%

Impact Cause
Impact 

Area 
(Acres)

Percentage 
of Total 
Impact

Landfill Impacts (18) 0.96 62%
Roadway Realignment (6) 0.11 21%
Entryway Construction (4) 0.06 14%

Borrow Road (1) 0.01 3%
Total Impacts (29) 1.14 100%

Table 1.1: Primary v. Secondary Impacts

Table 1.2: Composition of Impact Causes



Cowardin Type Square feet Acres

Riverine - Upper Perennial (R3)/
Intermittent (R4)

29,505 0.677

Riverine - Ephemeral (R6) 16,884 0.388
Wetland (PFO) 1,013 0.023
Total - Riverine 46,389 1.06
Total - Wetland 1,013 0.023

Riverine - Upper Perennial (R3)/
Intermittent (R4)

3,505 0.08

Riverine - Ephemeral (R6) 429 0.01
Total 3,934 0.09

5,628

11,529

701

143
844

N/A

Table 1.3: Summary of Impacts by Cowardin Classification

Secondary
N/A

Primary

5,901

Linear Feet of Stream



Impact 
Plate

Stream 
Reach

Impact # Cowardin Class
Stream 

Length (ft.)

Stream 
Width 

(ft.)

Waters impact area (square 
feet)

Waters 
impact 

area 
(Acres)

1.1 R3 731 5 3,655 0.084
1.2 R3 184 5 920 0.021
1.3 R6 952 3 2,856 0.066
2.1 R3 2,525 5 12,625 0.290
2.2 R6 650 3 1,950 0.045
3.1 R3 433 5 2,165 0.050
3.2 R6 1,382 3 4,146 0.095
4.1 R3 780 5 3,900 0.090

4.1 Sec R3 192 5 960 0.022
5.1 R3 256 5 1,280 0.029

5.1 Sec R3 134 5 670 0.015
5.2 R6 714 3 2,142 0.049

C1.6 6 6.1 R6 325 3 975 0.022
7.1 R6 362 3 1,086 0.025

7.1 Sec R6 84 3 252 0.006
C1.8 8 8.1 R6 131 3 393 0.009

9.1 R6 495 3 1,485 0.034
9.1 Sec R6 59 3 177 0.004

RR.1 R3 170 5 850 0.020
RR.2 R3 205 5 1,025 0.024
RR.3 R6 122 3 366 0.008
RR.4 R3 165 5 825 0.019
RR.5 R3 148 5 740 0.017
RR.6 PFO N/A N/A 1,013 0.023
EW.1 R6 124 3 372 0.009
EW.2 R3 195 5 975 0.022
EW.3 R3 109 5 545 0.013
EW.4 R6 239 3 717 0.016

C1.1 EW.5 R6 132 3 396 0.009
11,998 N/A 49,461 1.14
11,998 N/A 48,448 1.11

N/A N/A 1,013 0.02

Table 1.4: Summary of Wetland and Water Impacts for the Proposed Green Ridge Facility

Total:

4C1.4

7C1.7

9C1.9

C1.0B

Streams
Wetlands

C1.1 1

C1.2 2

C1.3 3

C1.5 5

C1.10

C1.11
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March 13, 2020 
 
 
Mr. Brent E. Johnson, Vice President 
Koontz, Bryant, Johnson, Williams 
11901 Old Stage Road 
Chester, VA 23836 

 
RE: Stream and Wetland Secondary Impacts 

Predevelopment vs. Postdevelopment Comparison 
 Green Ridge Landfill Project 
 Project No. R018020117-040102 
 
Dear Brent: 

Draper Aden Associates prepared this letter report to assist in evaluating secondary impacts to streams 
and wetlands downstream of the proposed Green Ridge Landfill. The letter report summarizes 
calculations for the pre- and postdevelopment stormwater drainage areas where sediment basins are 
anticipated to be placed around the perimeter of the landfill. The predevelopment volumetric flows 
from the 1-, 2- and 10-year, 24-hours storms for each drainage area were then compared to the 
postdevelopment volumetric flows for those storms. If the postdevelopment volumes are 90-percent or 
more of the predevelopment volumes, then it is anticipated that there will be sufficient flow to maintain 
the streams and wetlands. Stormwater data was also used to check the energy balance equation for the 
1-year storm event and flooding potential for the 10-year storm.   

Drainage areas and study (discharge) points are illustrated on the plans provided in Attachment 1. 

 METHODOLOGY 
Hydraflow Hydrographs software was used for computing hydrographs and routing flows through 
sediment basins. USDA’s TR-55 was used as the basis for calculating hydrographs. Twenty-four hour 
precipitation depths were based on NOAA Atlas 14 rainfall data (noted in the Virginia Stormwater 
Management Handbook, 2013 draft) for the 1-, 2- and 10-year storms.  

For predevelopment calculations, the following data and assumptions were used: 
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 Existing hydrologic soil group were based on USDA soil data from the Web Soil Survey. The 
site has “B” soils mainly. 

 Land use areas were based on the 2018 aerial topography of the site.  The site is mainly 
wooded with some grass areas, designated as open space/pasture. 

 Time of concentration was estimated using overland flow (Seelye Chart) and channel flow 
(Kirpich Chart). 
 

For postdevelopment calculations, the following data and assumptions were used: 

 Soil in disturbed areas was assumed to be a “C” soil group due to the typical variety of soils 
that are used for landfill cover materials and light compaction efforts used on those cover 
soils. 

 Land use was designated open space, since the landfill’s final cover will be grass. 
 Time of concentration was estimated using overland flow (Seelye Chart) and channel flow 

(Kirpich Chart). 
 Riser structure sizing was based on the sediment basin standards in the Virginia Erosion and 

Sediment Control Handbook (VESCH). The sediment basin capacity and dewatering orifice 
diameter were changed to minimize flow during the 1-year storm (to meet energy balance 
requirements) while allowing for the safe conveyance of a 100-year storm without 
overtopping.  
 

Hydrograph and basin routing calculations are provided in Attachment 2, Predevelopment Calculations, 
and Attachment 3, Postdevelopment Calculations.  

For the energy balance equation per 9VAC25-870-66, volumes and peak flow rates were taken from the 
routing information created in Hydraflow Hydrographs. 

To check for flooding, a channel cross-section was estimated using the available aerial topography. 
Using Manning’s equation, the depth of water for the predevelopment, 10-year peak flow (from 
Hydraflow) was calculated to estimate if flooding would occur. These calculations are provided in 
Attachment 4, Flood Protection. The following decision tree was then used to dictate the next steps in 
the analysis: 

 If flooding does not occur in predevelopment and the postdevelopment peak flow is less 
than the predevelopment flow, then no further analysis is needed. 

 If flooding does not occur in predevelopment and the postdevelopment peak flow is greater 
than the predevelopment flow, then Manning’s equation was used to show that the 
postdevelopment flow is contained in the existing channel. 

 If flooding does occur in the predevelopment, then the postdevelopment peak flow will 
need to be less than the predevelopment peak flow to show that the existing channel is not 
detrimentally affected. 

 
Flood calculations for the postdevelopment condition, if needed, are also provided in Attachment 4.  
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 RESULTS 
2.1 Hydrograph Volumes 

The volume of stormwater released from each drainage area will be significantly increased in 
postdevelopment. The increases are attributed to the increased size of most of the drainage areas 
(acreage noted on drawings), the change from wooded to grassed conditions, and the assumption that 
fill materials in the postdeveloped condition are similar to the “C” soil group. The stormwater volumes 
for the 1-, 2- and 10-year storms are presented in Tables 1, 2 and 3 below. 

Table 1:  Pre- to Postdevelopment Comparison, 1-Year Storm 
Drainage 
Area ID 

Predevelopment 
Volumetric Flow (cf) 

Postdevelopment 
Volumetric Flow (cf) 

1 15,957 76,254 
2 14,796 33,715 
3 32,883 107,673 
4 35,970 64,210 
5 18,085 60,768 
6 5,512 12,479 
7 7,998 26,510 
8 16,848 82,956 
9 6,834 8,747 
10 6,613 9,226 

 

Table 2:  Pre- to Postdevelopment Comparison, 2-Year Storm 
Drainage 
Area ID 

Predevelopment 
Volumetric Flow (cf) 

Postdevelopment 
Volumetric Flow (cf) 

1 28,657 113,834 
2 27,172 51,349 
3 69,563 155,758 
4 79,188 100,380 
5 37,051 92,366 
6 12,650 17,921 
7 14,089 34,305 
8 30,258 118,845 
9 15,046 40,113 
10 15,179 33,181 
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Table 3:  Pre- to Postdevelopment Comparison, 10-Year Storm 
Drainage 
Area ID 

Predevelopment 
Volumetric Flow (cf) 

Postdevelopment 
Volumetric Flow (cf) 

1 76,561 204,224 
2 74,526 108,950 
3 223,666 314,746 
4 264,642 221,998 
5 114,870 200,029 
6 44,166 31,130 
7 36,720 122,092 
8 80,838 286,521 
9 50,282 196,515 
10 52,994 243,441 

2.2 Energy Balance 
Energy balance information is provided in Table 4 below. 

Table 4:  Energy Balance for the 1-Year Storm 
Drainage 
Area ID 

Qpre (cfs) RVpre 
(cf) 

RVpost 
(cf) 

Qenergy (cfs) Qpost (cfs) 

1 2.44 15,957 76,254 0.41 (0.51) 0.44 
2 2.07 14,796 33,715 0.73 0.32 
3 2.26 32,883 107,673 0.55 (0.69) 0.57 
4 2.21 35,970 64,210 0.99 0.70 
5 1.62 18,085 60,768 0.39 (0.48) 0.48 
6 0.30 5,512 12,479 0.11 0.06 
7 1.59 7,998 26,510 0.38 0.10 
8 2.75 16,848 82,956 0.45 0.41 
9 0.46 6,834 8,747 0.29 0.03 
10 0.37 6,613 9,226 0.21 0.03 

Where:  Qpre is the predevelopment peak flow 
  RVpre is the predevelopment hydrograph volume 
  RVpost is the postdevelopment hydrograph volume 
  Qenergy is the energy balance calculated allowable postdevelopment peak flow 
  Qpost is the postdevelopment peak flow from Hydraflow  
 
For all drainage areas, the postdevelopment peak flow (Qpost) is less than the predevelopment peak 
flow (Qpre). For Drainage Areas 1, 3 and 5 only (highlighted in table), the Qpost is above the allowable 
energy balance peak flow (Qenergy). However, Drainage Areas 1, 3 and 5 are forested or mostly 
forested. Per the stormwater regulations, the Qpost is not required to be less than the Qenergy 
calculated for a forested condition (i.e., for a forested condition, the improvement factor of 0.8 is not 
included). The Qenergy for a forested condition is shown in parentheses within the table. Based on the 
“forested condition,” the Qpost for Drainage Areas 1, 3 and 5 are acceptable. 
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2.3 Flooding Potential 
Existing stormwater conveyance systems generally consist of steep ravines several feet in height. Based 
on the calculated predevelopment channel depths (see Table 5), the 10-year flows would not spill out of 
the existing conveyance systems.  Also, due to the relatively low velocities and depths less than a foot, 
the flows are unlikely to damage property or create unsafe conditions along the conveyance system. 
Therefore, the conveyance systems do not experience localized flooding in the predevelopment 
condition. 
 

Table 5:  Flooding Potential for 10-Year Flows 
Drainage 
Area ID 

Q10 
Predevelopment 

(cfs) 

Velocity 
(fps) 

Depth (ft) Q10 
Postdevelopment 

(cfs) 
1 19.31 3.34 0.42 0.85 
2 18.57 2.70 0.38 0.68 
3 42.27 5.50 0.65 5.63 
4 53.07 3.34 0.94 1.59 
5 28.60 2.56 0.43 19.77 
6 10.15 2.79 0.48 0.12 
7 11.11 3.29 0.34 3.62 
8 21.76 4.67 0.54 11.12 
9 13.43 2.70 0.82 5.03 
10 13.76 2.34 0.56 18.22 

 
In the postdevelopment condition, only discharge from Basin 10/Drainage Area 10 has a flow greater 
than the predevelopment condition. Based on the calculation for postdevelopment, the flow remains 
within the conveyance system; depth of water increases only 0.08-ft to 0.62-ft.  The velocity increases to 
2.56 fps, which is still relatively slow and would not cause erosive conditions. Therefore, the 
postdevelopment condition for Basin 10 would not create localized flooding or be detrimental to the 
existing conveyance system. 
 

 CONCLUSIONS 
Overall, the postdevelopment stormwater volumes are significantly more than the predevelopment 
volumes. Therefore, there will be sufficient stormwater to feed the streams and wetlands. The only 
exceptions are the 10-year storm volumes for Drainage Areas 4 and 6, where the postdevelopment 
volumes are below the predevelopment volumes. Since the 1- and 2-year storms account for more than 
95-percent of the likely rainfall events per the Virginia Stormwater Management Handbook (2013 draft, 
Chapter 10), it is unlikely that the reduced volume in the larger 10-year storm will significantly impact 
the downstream area. 

The energy balance requirements for channel protection are met in each drainage area and there is no 
localized flooding for the 10-year storm. Since these water quantity criteria have been met, it is 
anticipated that there will be no detrimental effects to the downstream areas.   
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Please do not hesitate to contact me if you have any questions or require any additional information. 

 
Sincerely,    
Draper Aden Associates 

 
 
 

Anthony S. Tomlin, PE  
Program Engineer 

 
 
 

Attachments 
 
cc: Bill Hase and Lynn Klappich/Draper Aden Associates 
  



 

 

ATTACHMENT 1 
DRAWINGS 

  







 

 

ATTACHMENT 2 
PREDEVELOPMENT CALCULATIONS 

  



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA1

Hydrograph type =  SCS Runoff Peak discharge =  2.439 cfs
Storm frequency =  1 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  15,957 cuft
Drainage area =  14.200 ac Curve number =  63*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  23.50 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.160 x 61) + (0.170 x 74) + (6.770 x 55) + (7.100 x 70)] / 14.200

1

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

Q (cfs)

Time (hrs)

PDA1
Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA1

Hydrograph type =  SCS Runoff Peak discharge =  5.725 cfs
Storm frequency =  2 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  28,657 cuft
Drainage area =  14.200 ac Curve number =  63*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  23.50 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.160 x 61) + (0.170 x 74) + (6.770 x 55) + (7.100 x 70)] / 14.200

2

0 2 4 6 8 10 12 14 16 18 20 22 24 26
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Time (hrs)

PDA1
Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA1

Hydrograph type =  SCS Runoff Peak discharge =  19.31 cfs
Storm frequency =  10 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  76,561 cuft
Drainage area =  14.200 ac Curve number =  63*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  23.50 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.160 x 61) + (0.170 x 74) + (6.770 x 55) + (7.100 x 70)] / 14.200
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Hyd. No. 1 -- 10 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA2

Hydrograph type =  SCS Runoff Peak discharge =  2.070 cfs
Storm frequency =  1 yrs Time to peak =  12.23 hrs
Time interval =  2 min Hyd. volume =  14,796 cuft
Drainage area =  14.500 ac Curve number =  62*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  25.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) =  + (0.120 x 74) + (7.850 x 55) + (6.530 x 70)] / 14.500

1
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Q (cfs)
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Q (cfs)
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Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA2

Hydrograph type =  SCS Runoff Peak discharge =  5.202 cfs
Storm frequency =  2 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  27,172 cuft
Drainage area =  14.500 ac Curve number =  62*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  25.00 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) =  + (0.120 x 74) + (7.850 x 55) + (6.530 x 70)] / 14.500
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Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA2

Hydrograph type =  SCS Runoff Peak discharge =  18.57 cfs
Storm frequency =  10 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  74,526 cuft
Drainage area =  14.500 ac Curve number =  62*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  25.00 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) =  + (0.120 x 74) + (7.850 x 55) + (6.530 x 70)] / 14.500
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA3

Hydrograph type =  SCS Runoff Peak discharge =  2.256 cfs
Storm frequency =  1 yrs Time to peak =  12.53 hrs
Time interval =  2 min Hyd. volume =  32,883 cuft
Drainage area =  55.100 ac Curve number =  57*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(5.150 x 61) + (43.370 x 55) + (6.580 x 70)] / 55.100
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA3

Hydrograph type =  SCS Runoff Peak discharge =  8.091 cfs
Storm frequency =  2 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  69,563 cuft
Drainage area =  55.100 ac Curve number =  57*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.00 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(5.150 x 61) + (43.370 x 55) + (6.580 x 70)] / 55.100
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA3

Hydrograph type =  SCS Runoff Peak discharge =  42.27 cfs
Storm frequency =  10 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  223,666 cuft
Drainage area =  55.100 ac Curve number =  57*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.00 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(5.150 x 61) + (43.370 x 55) + (6.580 x 70)] / 55.100
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA4

Hydrograph type =  SCS Runoff Peak discharge =  2.209 cfs
Storm frequency =  1 yrs Time to peak =  12.53 hrs
Time interval =  2 min Hyd. volume =  35,970 cuft
Drainage area =  70.000 ac Curve number =  56*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  28.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(1.430 x 61) + (64.850 x 55) + (3.720 x 70)] / 70.000
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA4

Hydrograph type =  SCS Runoff Peak discharge =  9.103 cfs
Storm frequency =  2 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  79,188 cuft
Drainage area =  70.000 ac Curve number =  56*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  28.00 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(1.430 x 61) + (64.850 x 55) + (3.720 x 70)] / 70.000
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA4

Hydrograph type =  SCS Runoff Peak discharge =  53.07 cfs
Storm frequency =  10 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  264,642 cuft
Drainage area =  70.000 ac Curve number =  56*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  28.00 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(1.430 x 61) + (64.850 x 55) + (3.720 x 70)] / 70.000
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA5

Hydrograph type =  SCS Runoff Peak discharge =  1.624 cfs
Storm frequency =  1 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  18,085 cuft
Drainage area =  26.600 ac Curve number =  58*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  21.50 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) =  + (20.900 x 55) + (5.700 x 70)] / 26.600

1

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (hrs)

PDA5
Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA5

Hydrograph type =  SCS Runoff Peak discharge =  5.945 cfs
Storm frequency =  2 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  37,051 cuft
Drainage area =  26.600 ac Curve number =  58*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  21.50 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) =  + (20.900 x 55) + (5.700 x 70)] / 26.600
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA5

Hydrograph type =  SCS Runoff Peak discharge =  28.60 cfs
Storm frequency =  10 yrs Time to peak =  12.13 hrs
Time interval =  2 min Hyd. volume =  114,870 cuft
Drainage area =  26.600 ac Curve number =  58*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  21.50 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) =  + (20.900 x 55) + (5.700 x 70)] / 26.600
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA6

Hydrograph type =  SCS Runoff Peak discharge =  0.300 cfs
Storm frequency =  1 yrs Time to peak =  12.47 hrs
Time interval =  2 min Hyd. volume =  5,512 cuft
Drainage area =  12.200 ac Curve number =  55*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  20.50 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) =  + (12.200 x 55)] / 12.200
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA6

Hydrograph type =  SCS Runoff Peak discharge =  1.500 cfs
Storm frequency =  2 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  12,650 cuft
Drainage area =  12.200 ac Curve number =  55*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  20.50 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) =  + (12.200 x 55)] / 12.200
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA6

Hydrograph type =  SCS Runoff Peak discharge =  10.15 cfs
Storm frequency =  10 yrs Time to peak =  12.13 hrs
Time interval =  2 min Hyd. volume =  44,166 cuft
Drainage area =  12.200 ac Curve number =  55*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  20.50 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) =  + (12.200 x 55)] / 12.200
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA7

Hydrograph type =  SCS Runoff Peak discharge =  1.590 cfs
Storm frequency =  1 yrs Time to peak =  12.13 hrs
Time interval =  2 min Hyd. volume =  7,998 cuft
Drainage area =  6.400 ac Curve number =  64*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(4.810 x 61) + (1.350 x 74) + (0.240 x 70)] / 6.400
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA7

Hydrograph type =  SCS Runoff Peak discharge =  3.539 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  14,089 cuft
Drainage area =  6.400 ac Curve number =  64*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.00 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(4.810 x 61) + (1.350 x 74) + (0.240 x 70)] / 6.400
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA7

Hydrograph type =  SCS Runoff Peak discharge =  11.11 cfs
Storm frequency =  10 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  36,720 cuft
Drainage area =  6.400 ac Curve number =  64*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.00 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(4.810 x 61) + (1.350 x 74) + (0.240 x 70)] / 6.400
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA8

Hydrograph type =  SCS Runoff Peak discharge =  2.751 cfs
Storm frequency =  1 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  16,848 cuft
Drainage area =  14.500 ac Curve number =  63*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  21.50 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(10.410 x 61) + (2.010 x 74) + (1.310 x 55) + (0.770 x 70)] / 14.500
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA8

Hydrograph type =  SCS Runoff Peak discharge =  6.467 cfs
Storm frequency =  2 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  30,258 cuft
Drainage area =  14.500 ac Curve number =  63*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  21.50 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(10.410 x 61) + (2.010 x 74) + (1.310 x 55) + (0.770 x 70)] / 14.500
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA8

Hydrograph type =  SCS Runoff Peak discharge =  21.76 cfs
Storm frequency =  10 yrs Time to peak =  12.13 hrs
Time interval =  2 min Hyd. volume =  80,838 cuft
Drainage area =  14.500 ac Curve number =  63*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  21.50 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(10.410 x 61) + (2.010 x 74) + (1.310 x 55) + (0.770 x 70)] / 14.500
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA-9

Hydrograph type =  SCS Runoff Peak discharge =  0.460 cfs
Storm frequency =  1 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  6,834 cuft
Drainage area =  13.300 ac Curve number =  56*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.50 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(12.730 x 55) + (0.570 x 70)] / 13.300
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA-9

Hydrograph type =  SCS Runoff Peak discharge =  2.257 cfs
Storm frequency =  2 yrs Time to peak =  12.13 hrs
Time interval =  2 min Hyd. volume =  15,046 cuft
Drainage area =  13.300 ac Curve number =  56*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.50 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(12.730 x 55) + (0.570 x 70)] / 13.300
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA-9

Hydrograph type =  SCS Runoff Peak discharge =  13.43 cfs
Storm frequency =  10 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  50,282 cuft
Drainage area =  13.300 ac Curve number =  56*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.50 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(12.730 x 55) + (0.570 x 70)] / 13.300
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA-10

Hydrograph type =  SCS Runoff Peak discharge =  0.367 cfs
Storm frequency =  1 yrs Time to peak =  12.40 hrs
Time interval =  2 min Hyd. volume =  6,613 cuft
Drainage area =  14.900 ac Curve number =  55*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(14.690 x 55) + (0.210 x 61)] / 14.900
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA-10

Hydrograph type =  SCS Runoff Peak discharge =  2.015 cfs
Storm frequency =  2 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  15,179 cuft
Drainage area =  14.900 ac Curve number =  55*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.00 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(14.690 x 55) + (0.210 x 61)] / 14.900
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Friday, 03 / 13 / 2020

Hyd. No. 1
PDA-10

Hydrograph type =  SCS Runoff Peak discharge =  13.76 cfs
Storm frequency =  10 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  52,994 cuft
Drainage area =  14.900 ac Curve number =  55*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.00 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(14.690 x 55) + (0.210 x 61)] / 14.900
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-1 - Landfill SW

Hydrograph type =  SCS Runoff Peak discharge =  27.57 cfs
Storm frequency =  1 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  83,521 cuft
Drainage area =  32.600 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.50 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.100 x 55) + (0.400 x 70) + (32.100 x 74)] / 32.600
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-1 Post Development

Hydrograph type =  Reservoir Peak discharge =  0.440 cfs
Storm frequency =  1 yrs Time to peak =  24.10 hrs
Time interval =  2 min Hyd. volume =  76,254 cuft
Inflow hyd. No. =  1 - DA-1 - Landfill SW Max. Elevation =  334.26 ft
Reservoir name =  Basin 1 for DA-1 Revised Max. Storage =  201,009 cuft

Storage Indication method used.  Wet pond routing start elevation = 333.00 ft.
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Hyd No. 2 Hyd No. 1 Total storage used = 201,009 cuft



Pond Report 3

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Pond No. 1 -  Basin 1 for DA-1 Revised
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 330.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 330.00 40,647 0 0
2.00 332.00 46,590 87,237 87,237
3.00 333.00 49,561 48,076 135,313
4.00 334.00 52,534 51,048 186,360
6.00 336.00 58,477 111,011 297,371
8.00 338.00 64,420 122,897 420,268

10.00 340.00 70,364 134,784 555,052
12.00 342.00 76,307 146,671 701,723

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  42.00 4.00 0.00 0.00
Span (in) =  42.00 4.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  330.00 333.00 0.00 0.00
Length (ft) =  140.00 1.00 0.00 0.00
Slope (%) =  1.00 0.10 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  18.85 Inactive 0.00 0.00
Crest El. (ft) =  338.00 328.50 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 Rect --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-1 - Landfill SW

Hydrograph type =  SCS Runoff Peak discharge =  43.69 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  127,372 cuft
Drainage area =  32.600 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.50 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.100 x 55) + (0.400 x 70) + (32.100 x 74)] / 32.600
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-1 Post Development

Hydrograph type =  Reservoir Peak discharge =  0.562 cfs
Storm frequency =  2 yrs Time to peak =  24.13 hrs
Time interval =  2 min Hyd. volume =  113,834 cuft
Inflow hyd. No. =  1 - DA-1 - Landfill SW Max. Elevation =  334.96 ft
Reservoir name =  Basin 1 for DA-1 Revised Max. Storage =  239,626 cuft

Storage Indication method used.  Wet pond routing start elevation = 333.00 ft.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-1 - Landfill SW

Hydrograph type =  SCS Runoff Peak discharge =  96.97 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  272,787 cuft
Drainage area =  32.600 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.50 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.100 x 55) + (0.400 x 70) + (32.100 x 74)] / 32.600
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-1 Post Development

Hydrograph type =  Reservoir Peak discharge =  0.846 cfs
Storm frequency =  10 yrs Time to peak =  24.17 hrs
Time interval =  2 min Hyd. volume =  204,224 cuft
Inflow hyd. No. =  1 - DA-1 - Landfill SW Max. Elevation =  337.22 ft
Reservoir name =  Basin 1 for DA-1 Revised Max. Storage =  372,553 cuft

Storage Indication method used.  Wet pond routing start elevation = 333.00 ft.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-2

Hydrograph type =  SCS Runoff Peak discharge =  12.38 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  34,144 cuft
Drainage area =  12.600 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.50 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(12.600 x 74)] / 12.600
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
Routing through SB2

Hydrograph type =  Reservoir Peak discharge =  0.322 cfs
Storm frequency =  1 yrs Time to peak =  18.93 hrs
Time interval =  2 min Hyd. volume =  33,715 cuft
Inflow hyd. No. =  1 - DA-2 Max. Elevation =  320.76 ft
Reservoir name =  BASIN 2 Max. Storage =  70,326 cuft

Storage Indication method used.  Wet pond routing start elevation = 320.00 ft.
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Pond Report 3

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Pond No. 1 -  BASIN 2
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 318.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 318.00 21,933 0 0
2.00 320.00 26,559 48,492 48,492
4.00 322.00 31,185 57,744 106,236
6.00 324.00 35,811 66,996 173,232
8.00 326.00 40,437 76,248 249,480

10.00 328.00 45,063 85,500 334,980
12.00 330.00 49,689 94,752 429,732

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  30.00 4.00 0.00 0.00
Span (in) =  30.00 4.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  318.00 320.00 0.00 0.00
Length (ft) =  90.00 1.00 0.00 0.00
Slope (%) =  3.33 0.10 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  14.14 Inactive 0.00 0.00
Crest El. (ft) =  324.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-2

Hydrograph type =  SCS Runoff Peak discharge =  19.55 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  52,070 cuft
Drainage area =  12.600 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.50 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(12.600 x 74)] / 12.600
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
Routing through SB2

Hydrograph type =  Reservoir Peak discharge =  0.431 cfs
Storm frequency =  2 yrs Time to peak =  19.17 hrs
Time interval =  2 min Hyd. volume =  51,349 cuft
Inflow hyd. No. =  1 - DA-2 Max. Elevation =  321.22 ft
Reservoir name =  BASIN 2 Max. Storage =  83,683 cuft

Storage Indication method used.  Wet pond routing start elevation = 320.00 ft.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-2

Hydrograph type =  SCS Runoff Peak discharge =  42.89 cfs
Storm frequency =  10 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  111,516 cuft
Drainage area =  12.600 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.50 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(12.600 x 74)] / 12.600
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
Routing through SB2

Hydrograph type =  Reservoir Peak discharge =  0.676 cfs
Storm frequency =  10 yrs Time to peak =  20.10 hrs
Time interval =  2 min Hyd. volume =  108,950 cuft
Inflow hyd. No. =  1 - DA-2 Max. Elevation =  322.76 ft
Reservoir name =  BASIN 2 Max. Storage =  131,631 cuft

Storage Indication method used.  Wet pond routing start elevation = 320.00 ft.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-3 - Landfill W

Hydrograph type =  SCS Runoff Peak discharge =  38.31 cfs
Storm frequency =  1 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  116,059 cuft
Drainage area =  45.300 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-3 Routing

Hydrograph type =  Reservoir Peak discharge =  0.573 cfs
Storm frequency =  1 yrs Time to peak =  24.13 hrs
Time interval =  2 min Hyd. volume =  107,673 cuft
Inflow hyd. No. =  1 - DA-3 - Landfill W Max. Elevation =  325.03 ft
Reservoir name =  Basin 3 Max. Storage =  207,012 cuft

Storage Indication method used.  Wet pond routing start elevation = 323.00 ft.
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Pond Report 3

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Pond No. 1 -  Basin 3
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 320.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 320.00 33,953 0 0
2.00 322.00 39,459 73,412 73,412
3.00 323.00 42,212 40,836 114,248
4.00 324.00 44,965 43,589 157,836
6.00 326.00 50,472 95,437 253,273
8.00 328.00 55,978 106,450 359,723

10.00 330.00 61,484 117,462 477,185
12.00 332.00 66,990 128,474 605,659

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  48.00 4.00 0.00 0.00
Span (in) =  48.00 4.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  320.00 323.00 0.00 0.00
Length (ft) =  145.00 1.00 0.00 0.00
Slope (%) =  5.50 0.10 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  21.99 Inactive 0.00 0.00
Crest El. (ft) =  328.00 328.50 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 Rect --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-3 - Landfill W

Hydrograph type =  SCS Runoff Peak discharge =  60.71 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  176,992 cuft
Drainage area =  45.300 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-3 Routing

Hydrograph type =  Reservoir Peak discharge =  0.726 cfs
Storm frequency =  2 yrs Time to peak =  24.13 hrs
Time interval =  2 min Hyd. volume =  155,758 cuft
Inflow hyd. No. =  1 - DA-3 - Landfill W Max. Elevation =  326.15 ft
Reservoir name =  Basin 3 Max. Storage =  261,408 cuft

Storage Indication method used.  Wet pond routing start elevation = 323.00 ft.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-3 - Landfill W

Hydrograph type =  SCS Runoff Peak discharge =  134.75 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  379,057 cuft
Drainage area =  45.300 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-3 Routing

Hydrograph type =  Reservoir Peak discharge =  5.630 cfs
Storm frequency =  10 yrs Time to peak =  14.63 hrs
Time interval =  2 min Hyd. volume =  314,746 cuft
Inflow hyd. No. =  1 - DA-3 - Landfill W Max. Elevation =  328.14 ft
Reservoir name =  Basin 3 Max. Storage =  368,138 cuft

Storage Indication method used.  Wet pond routing start elevation = 323.00 ft.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-4- Landfill W

Hydrograph type =  SCS Runoff Peak discharge =  20.90 cfs
Storm frequency =  1 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  65,487 cuft
Drainage area =  29.100 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(26.300 x 74) + (2.800 x 55)] / 29.100
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-4 Routing

Hydrograph type =  Reservoir Peak discharge =  0.699 cfs
Storm frequency =  1 yrs Time to peak =  18.40 hrs
Time interval =  2 min Hyd. volume =  64,210 cuft
Inflow hyd. No. =  1 - DA-4- Landfill W Max. Elevation =  292.80 ft
Reservoir name =  Basin 4 Max. Storage =  123,583 cuft

Storage Indication method used.  Wet pond routing start elevation = 292.00 ft.
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Hyd No. 2 Hyd No. 1 Total storage used = 123,583 cuft



Pond Report 3

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Pond No. 1 -  Basin 4
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 290.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 290.00 38,058 0 0
2.00 292.00 45,844 83,902 83,902
4.00 294.00 53,631 99,475 183,377
6.00 296.00 61,418 115,049 298,426
8.00 298.00 70,704 132,122 430,548

10.00 300.00 79,991 150,695 581,243
12.00 302.00 89,277 169,268 750,511

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  42.00 6.00 0.00 0.00
Span (in) =  42.00 6.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  290.00 292.00 0.00 0.00
Length (ft) =  145.00 1.00 0.00 0.00
Slope (%) =  13.80 0.10 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  15.70 Inactive 0.00 0.00
Crest El. (ft) =  296.00 298.50 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 Rect --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-4- Landfill W

Hydrograph type =  SCS Runoff Peak discharge =  34.50 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  102,197 cuft
Drainage area =  29.100 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.00 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(26.300 x 74) + (2.800 x 55)] / 29.100
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Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-4 Routing

Hydrograph type =  Reservoir Peak discharge =  0.975 cfs
Storm frequency =  2 yrs Time to peak =  18.53 hrs
Time interval =  2 min Hyd. volume =  100,380 cuft
Inflow hyd. No. =  1 - DA-4- Landfill W Max. Elevation =  293.32 ft
Reservoir name =  Basin 4 Max. Storage =  149,347 cuft

Storage Indication method used.  Wet pond routing start elevation = 292.00 ft.
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Hyd. No. 2 -- 2 Year

Hyd No. 2 Hyd No. 1 Total storage used = 149,347 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-4- Landfill W

Hydrograph type =  SCS Runoff Peak discharge =  80.08 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  226,363 cuft
Drainage area =  29.100 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.00 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(26.300 x 74) + (2.800 x 55)] / 29.100
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-4 Routing

Hydrograph type =  Reservoir Peak discharge =  1.593 cfs
Storm frequency =  10 yrs Time to peak =  19.47 hrs
Time interval =  2 min Hyd. volume =  221,998 cuft
Inflow hyd. No. =  1 - DA-4- Landfill W Max. Elevation =  295.09 ft
Reservoir name =  Basin 4 Max. Storage =  246,066 cuft

Storage Indication method used.  Wet pond routing start elevation = 292.00 ft.
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Hyd No. 2 Hyd No. 1 Total storage used = 246,066 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-5 - Landfill W

Hydrograph type =  SCS Runoff Peak discharge =  20.46 cfs
Storm frequency =  1 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  62,001 cuft
Drainage area =  24.200 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-5 Routing

Hydrograph type =  Reservoir Peak discharge =  0.480 cfs
Storm frequency =  1 yrs Time to peak =  20.20 hrs
Time interval =  2 min Hyd. volume =  60,768 cuft
Inflow hyd. No. =  1 - DA-5 - Landfill W Max. Elevation =  289.97 ft
Reservoir name =  Basin 5 Max. Storage =  143,070 cuft

Storage Indication method used.  Wet pond routing start elevation = 288.50 ft.
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Hyd No. 2 Hyd No. 1 Total storage used = 143,070 cuft



Pond Report 3

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Pond No. 1 -  Basin 5
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 284.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 284.00 17,618 0 0
2.00 286.00 21,851 39,469 39,469
3.00 287.00 23,967 22,909 62,378
4.00 288.00 26,084 25,026 87,404
4.50 288.50 27,142 13,307 100,710
6.00 290.00 30,317 43,094 143,804
7.00 291.00 32,433 31,375 175,179
8.00 292.00 34,550 33,492 208,671

10.00 294.00 38,783 73,333 282,004
12.00 296.00 43,016 81,799 363,803

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  36.00 4.00 0.00 0.00
Span (in) =  36.00 4.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  284.00 288.50 0.00 0.00
Length (ft) =  140.00 1.00 0.00 0.00
Slope (%) =  7.14 0.10 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  15.70 Inactive 0.00 0.00
Crest El. (ft) =  291.00 298.50 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 Rect --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-5 - Landfill W

Hydrograph type =  SCS Runoff Peak discharge =  32.43 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  94,552 cuft
Drainage area =  24.200 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.00 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-5 Routing

Hydrograph type =  Reservoir Peak discharge =  0.616 cfs
Storm frequency =  2 yrs Time to peak =  22.50 hrs
Time interval =  2 min Hyd. volume =  92,366 cuft
Inflow hyd. No. =  1 - DA-5 - Landfill W Max. Elevation =  290.82 ft
Reservoir name =  Basin 5 Max. Storage =  169,421 cuft

Storage Indication method used.  Wet pond routing start elevation = 288.50 ft.
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Hyd No. 2 Hyd No. 1 Total storage used = 169,421 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-5 - Landfill W

Hydrograph type =  SCS Runoff Peak discharge =  71.98 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  202,498 cuft
Drainage area =  24.200 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.00 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-5 Routing

Hydrograph type =  Reservoir Peak discharge =  19.77 cfs
Storm frequency =  10 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  200,029 cuft
Inflow hyd. No. =  1 - DA-5 - Landfill W Max. Elevation =  291.51 ft
Reservoir name =  Basin 5 Max. Storage =  192,254 cuft

Storage Indication method used.  Wet pond routing start elevation = 288.50 ft.
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Hyd No. 2 Hyd No. 1 Total storage used = 192,254 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-6, NW

Hydrograph type =  SCS Runoff Peak discharge =  5.895 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  16,259 cuft
Drainage area =  6.000 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.50 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-6 Routing

Hydrograph type =  Reservoir Peak discharge =  0.061 cfs
Storm frequency =  1 yrs Time to peak =  24.13 hrs
Time interval =  2 min Hyd. volume =  12,479 cuft
Inflow hyd. No. =  1 - DA-6, NW Max. Elevation =  304.42 ft
Reservoir name =  Basin 6 Max. Storage =  120,071 cuft

Storage Indication method used.  Wet pond routing start elevation = 304.00 ft.
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Pond Report 3

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Pond No. 1 -  Basin 6
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 300.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 300.00 21,998 0 0
2.00 302.00 26,540 48,538 48,538
3.00 303.00 28,811 27,676 76,214
4.00 304.00 31,083 29,947 106,161
6.00 306.00 35,626 66,709 172,870
8.00 308.00 40,168 75,794 248,664

10.00 310.00 44,710 84,878 333,542
12.00 312.00 49,253 93,963 427,505

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  24.00 2.00 0.00 0.00
Span (in) =  24.00 2.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  300.00 304.00 0.00 0.00
Length (ft) =  310.00 1.00 0.00 0.00
Slope (%) =  5.80 0.10 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  12.57 Inactive 0.00 0.00
Crest El. (ft) =  306.00 298.50 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 Rect --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-6, NW

Hydrograph type =  SCS Runoff Peak discharge =  9.311 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  24,795 cuft
Drainage area =  6.000 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.50 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-6 Routing

Hydrograph type =  Reservoir Peak discharge =  0.079 cfs
Storm frequency =  2 yrs Time to peak =  24.13 hrs
Time interval =  2 min Hyd. volume =  17,921 cuft
Inflow hyd. No. =  1 - DA-6, NW Max. Elevation =  304.65 ft
Reservoir name =  Basin 6 Max. Storage =  127,804 cuft

Storage Indication method used.  Wet pond routing start elevation = 304.00 ft.
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Hyd No. 2 Hyd No. 1 Total storage used = 127,804 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-6, NW

Hydrograph type =  SCS Runoff Peak discharge =  20.42 cfs
Storm frequency =  10 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  53,103 cuft
Drainage area =  6.000 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.50 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-6 Routing

Hydrograph type =  Reservoir Peak discharge =  0.122 cfs
Storm frequency =  10 yrs Time to peak =  24.17 hrs
Time interval =  2 min Hyd. volume =  31,130 cuft
Inflow hyd. No. =  1 - DA-6, NW Max. Elevation =  305.44 ft
Reservoir name =  Basin 6 Max. Storage =  154,213 cuft

Storage Indication method used.  Wet pond routing start elevation = 304.00 ft.
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Hyd No. 2 Hyd No. 1 Total storage used = 154,213 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-7 North after road realignment 20 0302

Hydrograph type =  SCS Runoff Peak discharge =  21.99 cfs
Storm frequency =  1 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  66,612 cuft
Drainage area =  26.000 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.50 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB7 Routing

Hydrograph type =  Reservoir Peak discharge =  0.099 cfs
Storm frequency =  1 yrs Time to peak =  24.27 hrs
Time interval =  2 min Hyd. volume =  26,510 cuft
Inflow hyd. No. =  1 - DA-7 North after road realignment 20 0302Max. Elevation =  276.97 ft
Reservoir name =  Basin 7 Max. Storage =  177,511 cuft

Storage Indication method used.  Wet pond routing start elevation = 276.00 ft.
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Pond Report 3

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Pond No. 1 -  Basin 7
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 274.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 274.00 53,715 0 0
2.00 276.00 61,045 114,760 114,760
4.00 278.00 68,374 129,419 244,179
6.00 280.00 75,704 144,078 388,257
8.00 282.00 83,033 158,737 546,994

10.00 284.00 90,363 173,396 720,390

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  42.00 2.00 0.00 0.00
Span (in) =  42.00 2.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  274.00 276.00 0.00 0.00
Length (ft) =  140.00 1.00 0.00 0.00
Slope (%) =  10.00 0.10 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  15.70 0.00 0.00 0.00
Crest El. (ft) =  278.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-7 North after road realignment 20 0302

Hydrograph type =  SCS Runoff Peak discharge =  34.84 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  101,585 cuft
Drainage area =  26.000 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.50 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

4

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

5.00 5.00

10.00 10.00

15.00 15.00

20.00 20.00

25.00 25.00

30.00 30.00

35.00 35.00

Q (cfs)

Time (hrs)
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Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB7 Routing

Hydrograph type =  Reservoir Peak discharge =  0.125 cfs
Storm frequency =  2 yrs Time to peak =  24.27 hrs
Time interval =  2 min Hyd. volume =  34,305 cuft
Inflow hyd. No. =  1 - DA-7 North after road realignment 20 0302Max. Elevation =  277.49 ft
Reservoir name =  Basin 7 Max. Storage =  211,374 cuft

Storage Indication method used.  Wet pond routing start elevation = 276.00 ft.
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Hyd No. 2 Hyd No. 1 Total storage used = 211,374 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-7 North after road realignment 20 0302

Hydrograph type =  SCS Runoff Peak discharge =  77.34 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  217,560 cuft
Drainage area =  26.000 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.50 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB7 Routing

Hydrograph type =  Reservoir Peak discharge =  3.624 cfs
Storm frequency =  10 yrs Time to peak =  14.13 hrs
Time interval =  2 min Hyd. volume =  122,092 cuft
Inflow hyd. No. =  1 - DA-7 North after road realignment 20 0302Max. Elevation =  278.15 ft
Reservoir name =  Basin 7 Max. Storage =  254,878 cuft

Storage Indication method used.  Wet pond routing start elevation = 276.00 ft.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-8 - Landfill E

Hydrograph type =  SCS Runoff Peak discharge =  33.91 cfs
Storm frequency =  1 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  102,737 cuft
Drainage area =  40.100 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-8 Routing

Hydrograph type =  Reservoir Peak discharge =  0.405 cfs
Storm frequency =  1 yrs Time to peak =  24.17 hrs
Time interval =  2 min Hyd. volume =  82,956 cuft
Inflow hyd. No. =  1 - DA-8 - Landfill E Max. Elevation =  285.10 ft
Reservoir name =  Basin 8 Max. Storage =  345,414 cuft

Storage Indication method used.  Wet pond routing start elevation = 284.00 ft.

2

0 10 20 30 40 50 60 70 80 90 100

Q (cfs)

0.00 0.00

5.00 5.00

10.00 10.00

15.00 15.00

20.00 20.00

25.00 25.00

30.00 30.00

35.00 35.00

Q (cfs)

Time (hrs)

SB-8 Routing
Hyd. No. 2 -- 1 Year
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Pond Report 3

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Pond No. 1 -  Basin 8
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 280.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 280.00 55,208 0 0
2.00 282.00 64,678 119,886 119,886
4.00 284.00 74,148 138,826 258,712
6.00 286.00 83,619 157,767 416,479
8.00 288.00 93,089 176,708 593,187

10.00 290.00 102,559 195,648 788,835

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  48.00 4.00 0.00 0.00
Span (in) =  48.00 4.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  280.00 284.00 0.00 0.00
Length (ft) =  155.00 1.00 0.00 0.00
Slope (%) =  7.70 0.10 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  21.99 Inactive 0.00 0.00
Crest El. (ft) =  286.00 307.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 Rect --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-8 - Landfill E

Hydrograph type =  SCS Runoff Peak discharge =  53.74 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  156,675 cuft
Drainage area =  40.100 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-8 Routing

Hydrograph type =  Reservoir Peak discharge =  0.523 cfs
Storm frequency =  2 yrs Time to peak =  24.17 hrs
Time interval =  2 min Hyd. volume =  118,845 cuft
Inflow hyd. No. =  1 - DA-8 - Landfill E Max. Elevation =  285.72 ft
Reservoir name =  Basin 8 Max. Storage =  394,290 cuft

Storage Indication method used.  Wet pond routing start elevation = 284.00 ft.
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Hyd No. 2 Hyd No. 1 Total storage used = 394,290 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-8 - Landfill E

Hydrograph type =  SCS Runoff Peak discharge =  119.28 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  335,544 cuft
Drainage area =  40.100 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

6

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

Q (cfs)

Time (hrs)

DA-8 - Landfill E
Hyd. No. 1 -- 10 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-8 Routing

Hydrograph type =  Reservoir Peak discharge =  11.12 cfs
Storm frequency =  10 yrs Time to peak =  12.83 hrs
Time interval =  2 min Hyd. volume =  286,521 cuft
Inflow hyd. No. =  1 - DA-8 - Landfill E Max. Elevation =  286.27 ft
Reservoir name =  Basin 8 Max. Storage =  439,992 cuft

Storage Indication method used.  Wet pond routing start elevation = 284.00 ft.
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Hyd No. 2 Hyd No. 1 Total storage used = 439,992 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-9

Hydrograph type =  SCS Runoff Peak discharge =  26.28 cfs
Storm frequency =  1 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  90,130 cuft
Drainage area =  34.300 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-9 Routing

Hydrograph type =  Reservoir Peak discharge =  0.030 cfs
Storm frequency =  1 yrs Time to peak =  24.43 hrs
Time interval =  2 min Hyd. volume =  8,747 cuft
Inflow hyd. No. =  1 - DA-9 Max. Elevation =  321.35 ft
Reservoir name =  Basin 9 Max. Storage =  316,533 cuft

Storage Indication method used.  Wet pond routing start elevation = 320.00 ft.

2

0 10 20 30 40 50 60 70 80 90 100

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

28.00 28.00

Q (cfs)

Time (hrs)

SB-9 Routing
Hyd. No. 2 -- 1 Year

Hyd No. 2 Hyd No. 1 Total storage used = 316,533 cuft



Pond Report 3

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Pond No. 1 -  Basin 9
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 316.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 316.00 50,374 0 0
2.00 318.00 56,897 107,271 107,271
4.00 320.00 63,419 120,316 227,587
5.50 321.50 68,311 98,798 326,385
6.00 322.00 69,942 34,563 360,948
8.00 324.00 76,465 146,407 507,355

10.00 326.00 82,987 159,452 666,807
12.00 328.00 89,510 172,497 839,304

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  42.00 1.00 18.00 0.00
Span (in) =  42.00 1.00 18.00 0.00
No. Barrels =  1 1 1 0
Invert El. (ft) =  316.00 320.00 321.50 0.00
Length (ft) =  165.00 1.00 1.00 0.00
Slope (%) =  13.90 0.10 0.10 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  18.85 Inactive 0.00 0.00
Crest El. (ft) =  324.00 328.50 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 Rect --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-9

Hydrograph type =  SCS Runoff Peak discharge =  41.98 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  137,450 cuft
Drainage area =  34.300 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.00 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-9 Routing

Hydrograph type =  Reservoir Peak discharge =  0.706 cfs
Storm frequency =  2 yrs Time to peak =  24.10 hrs
Time interval =  2 min Hyd. volume =  40,113 cuft
Inflow hyd. No. =  1 - DA-9 Max. Elevation =  321.85 ft
Reservoir name =  Basin 9 Max. Storage =  350,920 cuft

Storage Indication method used.  Wet pond routing start elevation = 320.00 ft.
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Hyd. No. 2 -- 2 Year

Hyd No. 2 Hyd No. 1 Total storage used = 350,920 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-9

Hydrograph type =  SCS Runoff Peak discharge =  93.54 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  294,371 cuft
Drainage area =  34.300 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.00 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-9 Routing

Hydrograph type =  Reservoir Peak discharge =  5.029 cfs
Storm frequency =  10 yrs Time to peak =  14.13 hrs
Time interval =  2 min Hyd. volume =  196,515 cuft
Inflow hyd. No. =  1 - DA-9 Max. Elevation =  322.60 ft
Reservoir name =  Basin 9 Max. Storage =  405,114 cuft

Storage Indication method used.  Wet pond routing start elevation = 320.00 ft.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-10

Hydrograph type =  SCS Runoff Peak discharge =  29.01 cfs
Storm frequency =  1 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  106,119 cuft
Drainage area =  49.200 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.50 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.900 x 61) + (41.600 x 74) + (6.700 x 55)] / 49.200
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-10 Routing

Hydrograph type =  Reservoir Peak discharge =  0.032 cfs
Storm frequency =  1 yrs Time to peak =  24.43 hrs
Time interval =  2 min Hyd. volume =  9,226 cuft
Inflow hyd. No. =  1 - DA-10 Max. Elevation =  341.49 ft
Reservoir name =  Basin 10 Max. Storage =  324,150 cuft

Storage Indication method used.  Wet pond routing start elevation = 340.00 ft.
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Pond Report 3

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Pond No. 1 -  Basin 10
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 334.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 334.00 21,015 0 0
2.00 336.00 24,177 45,192 45,192
4.00 338.00 42,849 67,026 112,218
6.00 340.00 64,205 107,054 219,272
7.00 341.00 71,729 67,967 287,239
8.00 342.00 79,254 75,492 362,731

10.00 344.00 120,553 199,807 562,538
12.00 346.00 167,645 288,198 850,736

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  48.00 1.00 0.00 0.00
Span (in) =  48.00 1.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  334.00 340.00 0.00 0.00
Length (ft) =  85.00 1.00 0.00 0.00
Slope (%) =  3.50 0.10 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  21.99 Inactive 0.00 0.00
Crest El. (ft) =  342.00 358.50 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 Rect --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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4.00 338.00
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-10

Hydrograph type =  SCS Runoff Peak discharge =  49.62 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  167,669 cuft
Drainage area =  49.200 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.50 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.900 x 61) + (41.600 x 74) + (6.700 x 55)] / 49.200
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-10 Routing

Hydrograph type =  Reservoir Peak discharge =  1.201 cfs
Storm frequency =  2 yrs Time to peak =  21.87 hrs
Time interval =  2 min Hyd. volume =  33,181 cuft
Inflow hyd. No. =  1 - DA-10 Max. Elevation =  342.04 ft
Reservoir name =  Basin 10 Max. Storage =  366,280 cuft

Storage Indication method used.  Wet pond routing start elevation = 340.00 ft.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 1
DA-10

Hydrograph type =  SCS Runoff Peak discharge =  118.87 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  377,997 cuft
Drainage area =  49.200 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.50 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.900 x 61) + (41.600 x 74) + (6.700 x 55)] / 49.200
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Thursday, 03 / 12 / 2020

Hyd. No. 2
SB-10 Routing

Hydrograph type =  Reservoir Peak discharge =  18.22 cfs
Storm frequency =  10 yrs Time to peak =  12.60 hrs
Time interval =  2 min Hyd. volume =  243,441 cuft
Inflow hyd. No. =  1 - DA-10 Max. Elevation =  342.39 ft
Reservoir name =  Basin 10 Max. Storage =  402,119 cuft

Storage Indication method used.  Wet pond routing start elevation = 340.00 ft.
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Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Mar 12 2020

DA-1 PREDEVELOPMENT DISCHARGE CHANNEL, 10-YR STORM

User-defined
Invert Elev (ft) =  315.00
Slope (%) =  4.01
N-Value =  0.040

Calculations
Compute by: Known Q
Known Q (cfs) =  19.31

(Sta, El, n)-(Sta, El, n)...
( 0.00, 318.00)-(8.69, 317.00, 0.040)-(21.05, 316.00, 0.040)-(34.32, 315.00, 0.040)-(42.68, 315.00, 0.040)-(55.22, 316.00, 0.040)-(66.02, 317.00, 0.040)
-(78.70, 318.00, 0.040)

Highlighted
Depth (ft) =  0.42
Q (cfs) =  19.31
Area (sqft) =  5.79
Velocity (ft/s) =  3.34
Wetted Perim (ft) =  19.23
Crit Depth, Yc (ft) =  0.44
Top Width (ft) =  19.20
EGL (ft) =  0.59

-10 0 10 20 30 40 50 60 70 80 90

Elev (ft) Depth (ft)Section

314.00 -1.00

315.00 0.00

316.00 1.00

317.00 2.00

318.00 3.00

319.00 4.00

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Mar 12 2020

DA-2 PREDEVELOPMENT 10-YEAR

User-defined
Invert Elev (ft) =  309.89
Slope (%) =  3.07
N-Value =  0.040

Calculations
Compute by: Known Q
Known Q (cfs) =  18.57

(Sta, El, n)-(Sta, El, n)...
( 0.00, 314.00)-(21.07, 312.00, 0.040)-(47.31, 310.00, 0.040)-(52.18, 309.89, 0.040)-(65.60, 310.00, 0.040)-(89.91, 312.00, 0.040)-(103.27, 314.00, 0.040)

Highlighted
Depth (ft) =  0.38
Q (cfs) =  18.57
Area (sqft) =  6.87
Velocity (ft/s) =  2.70
Wetted Perim (ft) =  25.14
Crit Depth, Yc (ft) =  0.37
Top Width (ft) =  25.11
EGL (ft) =  0.49

-10 0 10 20 30 40 50 60 70 80 90 100 110 120

Elev (ft) Depth (ft)Section
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Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Mar 12 2020

DA-3 PREDEVELOPMENT DISCHARGE CHANNEL, 10-YR STORM

User-defined
Invert Elev (ft) =  310.68
Slope (%) =  8.14
N-Value =  0.040

Calculations
Compute by: Known Q
Known Q (cfs) =  42.27

(Sta, El, n)-(Sta, El, n)...
( 0.00, 313.00)-(7.88, 312.00, 0.040)-(18.55, 311.00, 0.040)-(24.03, 310.68, 0.040)-(32.08, 311.00, 0.040)-(40.87, 312.00, 0.040)-(45.93, 313.00, 0.040)

Highlighted
Depth (ft) =  0.65
Q (cfs) =  42.27
Area (sqft) =  7.69
Velocity (ft/s) =  5.50
Wetted Perim (ft) =  20.00
Crit Depth, Yc (ft) =  0.80
Top Width (ft) =  19.95
EGL (ft) =  1.12
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Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Mar 12 2020

DA-4 PREDEVELOPMENT DISCHARGE CHANNEL, 10-YR STORM

User-defined
Invert Elev (ft) =  269.40
Slope (%) =  1.85
N-Value =  0.040

Calculations
Compute by: Known Q
Known Q (cfs) =  53.07

(Sta, El, n)-(Sta, El, n)...
( 0.00, 272.00)-(10.68, 271.00, 0.040)-(21.01, 270.00, 0.040)-(31.57, 269.40, 0.040)-(44.37, 270.00, 0.040)-(49.98, 271.00, 0.040)-(54.33, 272.00, 0.040)

Highlighted
Depth (ft) =  0.94
Q (cfs) =  53.07
Area (sqft) =  15.87
Velocity (ft/s) =  3.34
Wetted Perim (ft) =  28.86
Crit Depth, Yc (ft) =  0.86
Top Width (ft) =  28.78
EGL (ft) =  1.11
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Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Mar 12 2020

DA-5 PREDEVELOPMENT DISCHARGE CHANNEL, 10-YR STORM

User-defined
Invert Elev (ft) =  272.90
Slope (%) =  2.51
N-Value =  0.040

Calculations
Compute by: Known Q
Known Q (cfs) =  28.60

(Sta, El, n)-(Sta, El, n)...
( 0.00, 275.00)-(10.33, 274.00, 0.040)-(39.80, 273.00, 0.040)-(49.94, 272.90, 0.040)-(62.89, 273.00, 0.040)-(77.71, 274.00, 0.040)-(86.39, 275.00, 0.040)

Highlighted
Depth (ft) =  0.43
Q (cfs) =  28.60
Area (sqft) =  11.19
Velocity (ft/s) =  2.56
Wetted Perim (ft) =  37.72
Crit Depth, Yc (ft) =  0.39
Top Width (ft) =  37.71
EGL (ft) =  0.53
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Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Mar 12 2020

DA-6 PREDEVELOPMENT 10-YEAR

User-defined
Invert Elev (ft) =  281.19
Slope (%) =  4.02
N-Value =  0.040

Calculations
Compute by: Known Q
Known Q (cfs) =  10.15

(Sta, El, n)-(Sta, El, n)...
( 0.00, 286.00)-(23.55, 284.00, 0.040)-(43.20, 282.00, 0.040)-(56.41, 281.19, 0.040)-(68.75, 282.00, 0.040)-(77.55, 284.00, 0.040)-(83.14, 286.00, 0.040)

Highlighted
Depth (ft) =  0.48
Q (cfs) =  10.15
Area (sqft) =  3.63
Velocity (ft/s) =  2.79
Wetted Perim (ft) =  15.17
Crit Depth, Yc (ft) =  0.49
Top Width (ft) =  15.14
EGL (ft) =  0.60
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Elev (ft) Depth (ft)Section
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Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Mar 12 2020

DA-7 PREDEVELOPMENT DISCHARGE CHANNEL, 10-YR STORM

User-defined
Invert Elev (ft) =  259.70
Slope (%) =  8.25
N-Value =  0.040

Calculations
Compute by: Known Q
Known Q (cfs) =  11.11

(Sta, El, n)-(Sta, El, n)...
( 0.00, 262.00)-(7.42, 261.00, 0.040)-(18.16, 260.00, 0.040)-(26.00, 259.70, 0.040)-(35.86, 260.00, 0.040)-(47.20, 261.00, 0.040)-(55.86, 262.00, 0.040)

Highlighted
Depth (ft) =  0.34
Q (cfs) =  11.11
Area (sqft) =  3.38
Velocity (ft/s) =  3.29
Wetted Perim (ft) =  18.60
Crit Depth, Yc (ft) =  0.39
Top Width (ft) =  18.58
EGL (ft) =  0.51
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Elev (ft) Depth (ft)Section
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263.00 3.30

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Mar 12 2020

DA-8 PREDEVELOPMENT 10-YEAR

User-defined
Invert Elev (ft) =  267.30
Slope (%) =  6.41
N-Value =  0.040

Calculations
Compute by: Known Q
Known Q (cfs) =  21.76

(Sta, El, n)-(Sta, El, n)...
( 0.00, 272.00)-(6.06, 270.00, 0.040)-(15.37, 268.00, 0.040)-(20.23, 267.30, 0.040)-(24.94, 267.30, 0.040)-(30.22, 268.00, 0.040)-(38.00, 270.00, 0.040)
-(44.12, 272.00, 0.040)

Highlighted
Depth (ft) =  0.54
Q (cfs) =  21.76
Area (sqft) =  4.66
Velocity (ft/s) =  4.67
Wetted Perim (ft) =  12.61
Crit Depth, Yc (ft) =  0.64
Top Width (ft) =  12.53
EGL (ft) =  0.88

-5 0 5 10 15 20 25 30 35 40 45 50

Elev (ft) Depth (ft)Section

266.00 -1.30

267.00 -0.30

268.00 0.70

269.00 1.70

270.00 2.70

271.00 3.70

272.00 4.70

273.00 5.70

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Mar 12 2020

DA-9 PREDEVELOPMENT DISCHARGE CHANNEL, 10-YR STORM

User-defined
Invert Elev (ft) =  292.70
Slope (%) =  1.49
N-Value =  0.040

Calculations
Compute by: Known Q
Known Q (cfs) =  13.43

(Sta, El, n)-(Sta, El, n)...
( 0.00, 296.00)-(3.81, 295.00, 0.040)-(7.55, 294.00, 0.040)-(12.26, 293.00, 0.040)-(14.95, 292.70, 0.040)-(17.80, 293.00, 0.040)-(22.41, 294.00, 0.040)
-(26.26, 295.00, 0.040)-(29.79, 296.00, 0.040)

Highlighted
Depth (ft) =  0.82
Q (cfs) =  13.43
Area (sqft) =  4.97
Velocity (ft/s) =  2.70
Wetted Perim (ft) =  10.53
Crit Depth, Yc (ft) =  0.70
Top Width (ft) =  10.39
EGL (ft) =  0.93

-5 0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)Section

291.00 -1.70

292.00 -0.70

293.00 0.30

294.00 1.30

295.00 2.30

296.00 3.30

297.00 4.30

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Mar 12 2020

DA-10 PREDEVELOPMENT 10-YEAR

User-defined
Invert Elev (ft) =  331.50
Slope (%) =  2.17
N-Value =  0.040

Calculations
Compute by: Known Q
Known Q (cfs) =  13.76

(Sta, El, n)-(Sta, El, n)...
( 0.00, 334.00)-(20.75, 332.00, 0.040)-(29.27, 331.50, 0.040)-(39.61, 332.00, 0.040)-(56.49, 334.00, 0.040)

Highlighted
Depth (ft) =  0.56
Q (cfs) =  13.76
Area (sqft) =  5.88
Velocity (ft/s) =  2.34
Wetted Perim (ft) =  20.02
Crit Depth, Yc (ft) =  0.51
Top Width (ft) =  19.99
EGL (ft) =  0.65
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Elev (ft) Depth (ft)Section

330.00 -1.50

331.00 -0.50

332.00 0.50

333.00 1.50

334.00 2.50

335.00 3.50

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Mar 11 2020

DA-10 POSTDEVELOPMENT 10-YEAR

User-defined
Invert Elev (ft) =  331.50
Slope (%) =  2.17
N-Value =  0.040

Calculations
Compute by: Known Q
Known Q (cfs) =  18.22

(Sta, El, n)-(Sta, El, n)...
( 0.00, 334.00)-(20.75, 332.00, 0.040)-(29.27, 331.50, 0.040)-(39.61, 332.00, 0.040)-(56.49, 334.00, 0.040)

Highlighted
Depth (ft) =  0.62
Q (cfs) =  18.22
Area (sqft) =  7.11
Velocity (ft/s) =  2.56
Wetted Perim (ft) =  21.16
Crit Depth, Yc (ft) =  0.57
Top Width (ft) =  21.12
EGL (ft) =  0.72
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Elev (ft) Depth (ft)Section

330.00 -1.50

331.00 -0.50

332.00 0.50

333.00 1.50

334.00 2.50

335.00 3.50

Sta (ft)
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July 23, 2021 

 

 

Mr. Brent E. Johnson, Vice President 

Koontz, Bryant, Johnson, Williams 

7511 Whitepine Road 

North Chesterfield, VA 23237 

 

RE: Stream and Wetland Secondary Impacts 

Predevelopment vs. Postdevelopment Comparison for Drainage Area 11 

 Green Ridge Landfill Project 

 Project No. R018020117-040102 

 

Dear Brent: 

Draper Aden Associates prepared this letter report to assist in evaluating the secondary impact to the 

ephemeral stream channel below designated impact Section 8.1 at the proposed Green Ridge Landfill. 

The letter report summarizes calculations for the pre- and postdevelopment stormwater drainage area 

flowing to Section 8.1. The point of analysis (study point) was set at the toe of slope of the proposed 

landfill perimeter road. The drainage areas were designated as predevelopment drainage area (PDA-11) 

for the predevelopment scenarios and drainage area 11 (DA-11) for the postdevelopment scenarios. 

The predevelopment volumetric flows from the 1-, 2- and 10-year, 24-hours storms from PDA-11 were 

then compared to the postdevelopment volumetric flows for those storms from DA-11.  

 METHODOLOGY 

Hydraflow Hydrographs software was used for computing hydrographs. USDA’s TR-55 was used as the 

basis for calculating hydrographs. Twenty-four hour precipitation depths were based on NOAA Atlas 14 

rainfall data (noted in the Virginia Stormwater Management Handbook, 2013 draft) for the 1-, 2- and 

10-year storms.  

For predevelopment calculations, the following data and assumptions were used: 

 Existing hydrologic soil group were based on USDA soil data from the Web Soil Survey. The 

site has “B” soils mainly. 
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 Land use areas were based on the 2018 aerial topography of the site.  The site is mainly 

wooded with some grass areas, designated as open space/pasture. 

 Time of concentration was estimated using overland flow (Seelye Chart) and channel flow 

(Kirpich Chart). 

 

For postdevelopment calculations, the following data and assumptions were used: 

 Soil in disturbed areas was assumed to be a “C” soil group due to the typical variety of soils 

that are used for landfill cover materials and light compaction efforts used on those cover 

soils. 

 Land use was designated open space since the landfill’s final cover will be grass. 

 Time of concentration was estimated using overland flow (Seelye Chart) and channel flow 

(Kirpich Chart). 

 

Hydrograph calculations are provided in Attachment 1 for Predevelopment Calculations and in 

Attachment 2 for Postdevelopment Calculations. 

 RESULTS 

2.1 Hydrograph Volumes 

The volume of stormwater released from drainage area 11 will be decreased in postdevelopment. The 

decrease is attributed to the decrease of the drainage area from 5.15 acres in predevelopment to 0.77 

acres in postdevelopment. The stormwater volumetric flows for the 1-, 2- and 10-year storms are 

presented in Table 1 below. In the postdevelopment condition, the runoff is primarily sheet flow from 

the proposed perimeter road embankment and the remainder from the natural surrounding area. The 

stormwater runoff flow rates for the 1-, 2- and 10-year storms are presented in Table 2 below. 

Table 1:  Pre- to Postdevelopment Comparison Drainage Area 11. 

24-Hour Storm 

Return Period 

Predevelopment 

Volumetric Flow (cf) 

Postdevelopment 

Volumetric Flow (cf) 

1-Year Storm 3,001 1,987 

2-Year Storm 6,351 3,030 

10-Year Storm 20,414 6,488 
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Table 2:  Pre- to Postdevelopment Comparison Drainage Area 11. 

24-Hour Storm 

Return Period 

Qpre (cfs) Qpost (cfs) 

1-Year Storm 0.26 0.74 

2-Year Storm 1.13 1.17 

10-Year Storm 5.94 2.57 

Where:  Qpre is the predevelopment peak flow 

  Qpost is the postdevelopment peak flow  

 

 CONCLUSIONS 

Though the postdevelopment stormwater volumes are less than the predevelopment volumes for 

drainage area 11, there should be sufficient stormwater to feed the remaining downstream area of 

Section 8.1. For the 1- and 2- year storm events, that account for more than 95-percent of the likely 

rainfall events per the Virginia Stormwater Management Handbook (2013 draft, Chapter 10), 

approximately 50 to 60 percent of the predevelopment flow is maintained.  

Please do not hesitate to contact me if you have any questions or require any additional information. 

 

Sincerely,    

Draper Aden Associates 

 

 

 

Anthony S. Tomlin, PE  

Program Engineer 

 

 

 

Attachments 

 

cc: Lynn Klappich/Draper Aden Associates 

  

 



 

 

ATTACHMENT 1 

PREDEVELOPMENT CALCULATIONS 

  



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Wednesday, 07 / 21 / 2021

Hyd. No. 1

PDA-11

Hydrograph type =  SCS Runoff Peak discharge =  0.256 cfs
Storm frequency =  1 yrs Time to peak =  733 min
Time interval =  1 min Hyd. volume =  3,001 cuft
Drainage area =  5.150 ac Curve number =  57*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.00 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.170 x 55) + (1.980 x 61)] / 5.150
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Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Wednesday, 07 / 21 / 2021

Hyd. No. 1

PDA-11

Hydrograph type =  SCS Runoff Peak discharge =  1.130 cfs
Storm frequency =  2 yrs Time to peak =  728 min
Time interval =  1 min Hyd. volume =  6,351 cuft
Drainage area =  5.150 ac Curve number =  57*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.00 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.170 x 55) + (1.980 x 61)] / 5.150
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Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Wednesday, 07 / 21 / 2021

Hyd. No. 1

PDA-11

Hydrograph type =  SCS Runoff Peak discharge =  5.944 cfs
Storm frequency =  10 yrs Time to peak =  725 min
Time interval =  1 min Hyd. volume =  20,414 cuft
Drainage area =  5.150 ac Curve number =  57*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.00 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(3.170 x 55) + (1.980 x 61)] / 5.150
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ATTACHMENT 2 

POSTDEVELOPMENT CALCULATIONS 

 



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Wednesday, 07 / 21 / 2021

Hyd. No. 1

DA-11

Hydrograph type =  SCS Runoff Peak discharge =  0.755 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  2,081 cuft
Drainage area =  0.768 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.50 min
Total precip. =  2.70 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Wednesday, 07 / 21 / 2021

Hyd. No. 1

DA-11

Hydrograph type =  SCS Runoff Peak discharge =  1.192 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  3,174 cuft
Drainage area =  0.768 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.50 min
Total precip. =  3.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Wednesday, 07 / 21 / 2021

Hyd. No. 1

DA-11

Hydrograph type =  SCS Runoff Peak discharge =  2.614 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  6,797 cuft
Drainage area =  0.768 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.50 min
Total precip. =  5.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Attachment 9 

Preliminary Jurisdictional Determination   



DEPARTMENT OF THE ARMY 
US ARMY CORPS OF ENGINEERS 

NORFOLK DISTRICT 
FORT NORFOLK 

803 FRONT STREET 
NORFOLK VA  23510-1011 

August 22, 2019 
 
PRELIMINARY JURISDICTIONAL DETERMINATION 
 

 
Western Virginia Regulatory Section 
NAO-2018-0995 (Muddy Creek) 
 
 
CWV LLC  
C/o James Martin 
P.O. Box 363  
Cobbs Creek, Virginia 23035 
 
 
Dear Mr. Martin: 
 
     This letter is in regard to your request for a preliminary jurisdictional determination for 
waters of the U.S. (including wetlands) on project know as Green Ridge.  The 
approximately 1300 acre project is located, north of US Route 60, Anderson Highway, 
near the intersection of Pine Grove Road, in Cumberland County, Virginia. 
 
     The map entitled “Wetland Delineation Map, Cumberland County, Virginia, Hamilton 
District”, by Koontz Bryant Johnson Williams Group dated July 10, 2018 with a revision 
date of May 10, 2019 and Corps date stamped as received May 31, 2019 (copy 
enclosed) provides the locations of waters and/or wetlands on the property listed above.  
The basis for this delineation includes application of the Corps’ 1987 Wetland 
Delineation Manual and Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual: Easter Mountain and Piedmont Region and the positive indicators 
of wetland hydrology, hydric soils, and hydrophytic vegetation and the presence of an 
ordinary high water mark.  
 
     Discharges of dredged or fill material, including those associated with mechanized 
landclearing, into waters and/or wetlands on this site may require a Department of the 
Army permit and authorization by state and local authorities including a Virginia Water 
Protection Permit from the Virginia Department of Environmental Quality (DEQ), a 
permit from the Virginia Marine Resources Commission (VMRC) and/or a permit from 
your local wetlands board.  This letter is a confirmation of the Corps preliminary 
jurisdiction for the waters and/or wetlands on the subject property and does not 
authorize any work in these areas.  Please obtain all required permits before starting 
work in the delineated waters/wetland areas. 
 
     This is a preliminary jurisdictional determination and is therefore not a legally binding 
determination regarding whether Corps jurisdiction applies to the waters or wetlands in 
question.  Accordingly, you may either consent to jurisdiction as set out in this 
preliminary jurisdictional determination and the attachments hereto if you agree with the 



determination, or you may request and obtain an approved jurisdictional determination.  
This preliminary jurisdictional determination and associated wetland delineation map 
may be submitted with a permit application.” 
 
     Enclosed is a copy of the “Preliminary Jurisdictional Determination Form”.  Please 
review the document, sign, and return one copy to this office, either via email at 
steven.a.vanderploeg@usace.army.mil  or via standard mail to US Army Corps of 
Engineers, Regulatory Office, and ATTN: Steven VanderPloeg 9100 Arboretum 
Parkway, Suite 235, Richmond Virginia 23510 within 30 days of receipt and keep one 
for your records.  This delineation of waters and/or wetlands can be relied upon for no 
more than five years from the date of this letter.  New information may warrant revision. 
 
     If you have any questions, please contact Steven VanderPloeg either via telephone 
at (804) 323-7071 or via email at steven.a.vanderploeg@usace.army.mil  .  
 

Sincerely, 
 
 

  Steven VanderPloeg  
 Project Manager  
 Western Virginia Regulatory Section 
 
Enclosure(s): 
Delineation Map 
Preliminary Jurisdictional Determination Form 
  
Cc: Mr. Brent Johnson Koontz Bryant Johnson Williams Group   
 Justin Brown, Virginia Department of Environmental Quality 
  
 








